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(57)Abr6g^Abstract: 

An insulating container (50) and a method of manufacturing it comprises providing a sidewall Wank (12B) having two sections 
separated by a fold score (15), and a separate insulating sheet (18) (corrugated, ribbed, embo^ed, foamed, perforated, etc.) 
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(57) Abrege(suite)/Abstract(continuecl): 

adhesively fastened to one of the sections. Adhesive is applied to an area (12) adjacent the fold score bonding tv\/o sections 
adjacent the folded score. The assembly is wrapped around a mandrel to bring the outer edges together at a side seam (22S) 
which is sealed to form a sidev\/all (12). In a second embodiment, the insulating layer can be a coating on one or both of the 
sections of the two-section starting blank. In a third embodiment, the insulating section (40) can be integral with, and extend from, 
one edge of the starting blank. It is folded over first to form the middle layer of the vwappable assembly. 
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(57)Alwinct 

An ingulating coQtaiiier (SO) and a mediod of nwnufacttiring it compnses providing a sidewall blank (12B) having two sections 
sqMnied by a fiold acoie (IS), and a wftato familating dieet (18) (conu^ied, ribbed, embossed, foamed, perfarated, etc) adhesively 
tetened to one of die seciians. Adhesive is apfdied to an aiea (12) adjacent the fdd score bon^g tvro sections adjacent (he folded scoic. 
Hk aasemUy is wrapped around anunuhei to bring Oe ouln^ edgn (og^m- at a side aeam (22S) winch is sealed to fonii a sidewall (12). 
In a second em b o di niea t . te innilating lq«r can be a coaling oo one or both of die secttons of the two-<ection staitmg Uank. In a third 
embodiment, the iioolating sectioD (40) can be bxegtai widi. and extend ton. one edge of 
die middle layer of the wiappalde assembly. 
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Insulated Cup And Method Of Manufacture 

Background — Cross-Reference To Related Cases 

This invention is an improvranent on the inventions in U.S. patent Re.35,830 (1998 Jun 30) to C. 
E. Sadlier, and patents 5,660,326 {1997 Aug 26) and 5,697,550 (1997 Dec 16) to R. Varano and 
C. E. Sadlier. 

Bad^roiuid— ^eld of Invention 

This invoition relates geaoally to disposable containers and specifically to an insulated 
disposable cup or container and a method of manu&cture. 

Backgroiind— Prior Art 

There are Ifaree main types of disposable cups now in use: polystyrene, eiqianded polystyrme, 
andpjcper. 

Polystyrene cups are aesttietically pleasing, but they do not provide much insuktion and therefore 
are only used for holding cold drinks. Further they are not biodegradable or easily recycled. 
Condensation forms on the outside of tiiese cups v^ten holdmg a cold drink, making the cap wet, 
cold, and uncomfortable to use for fnolonged periods of time. Also the condmsation makes the 
cup slippery and difBcult to hold. 

Cups made fiom eiqjanded polystyrote (BBS), and sold under the trademark Styrofoam, are 
excellent thermal insulatms, so that they can maintain the tenoporature of a drink, whether hot or 
cold, for long periods of time. They are inexpensive and craifortable to handle because their 
exteriors stay close to ambiGnt temperature^ regardless of the tenqierature of the drink. However, 
they are environmentally unfiiendly because they are not biodi^radable or easily recyclable. As a 
result, their use has been banned in some municipalities. Also, in order to print these types of 
ciqps, a slow and costly printing process must be used, because the ciq>s must be priid^ 
have been formed, and their rough soi&ce does not altow hi^ resolution printing. 

Standard single-wall papa cups are recyclable and biodegradable and ther^ore more 
eoviRmmentally sound. However they are poor thomal insulators, so ttiat abevorage m api^xr 
ciq> quickly warms (if cold) or cools (if hot). They are also uncomfortable to handle because a hot 
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or cold diixdccaabum or uncomfortably cool a hand. Also, as wilii the polystyrene cups, a cold - 
drink will cause condensation to appear on the outside, making a Tpapac cup slippery, and difficult 
to hold. Their single-wall construction makes them fiagile, so that laige cops filled with liquid 
may crumble after prolonged handling. 

Paper cups also have a greater propoisity to leak at the side seam after prolonged periods of 
holding liquid. This is due to the Sact that once the cup's sidewall blank has been cut from a 
larger sheet, the cut edges do not have a waterproof barrier on them. Therefore when the cup is 
formed, the cut edge of the blank at the overliq>ping side seam — a raw e<^e — ^is exposed to the 
Uquid inside the cup. After prolong periods of time, the liquid will wick into the ipapa through 
this raw edge. The liquid will then migrate down the side seam and through the bottmn of the 
cup. All existing paper cups have this raw edge and potential leaking problem. 

Multi-layered paper cups have been designed to provide thermal insulation and increased 
strength. U.S. patents 3,908,523 to Shikaya (1975), 5,205,473 to Coffin, Sr. (1993), 5,547,124 to 
Mueller (1996), 5,769,31 1 to Noriko et al. (1998), and 5,775,577 to Titus (1998) show multi- 
layered paper cups with an inner cup body and a multi-layered insulating -wrap. The v/rap 
provides air podcets or space for thermal insulation. 

Although strong and thermally efficient, these cups are all expensive and impractical to 
manu&cture because the inner cup body and insulating wrap are formed sq)arately, and then 
must be assembled together. The outer wrap is formed from separate pieces tiiat are laminated 
together, again adding additional cost. The extra steps slow the production process and prevent 
the cups fiom being made with standard o^-formiag machinery. 

Patents 5,490,631 to Boka et al. (1996), 5,725,916 to Ishii et al. (1998), and 5,766,709 to Geddes 
(1998) show p^o- cups coated with a foam material for insulation. These ciqjs are also expensive 
to manufiacture because the foam matoial must be coated on the cup's outer layer and then 
activated in order to expand the foam. The activation process is an extra step that slows and 
increases the e^qimse of tiie production process. Another nugor drawback of these cups is that the 
textured foam surface is not conducive to printii^ with sharp and cri^ grimes. Yet anotiier 
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drawback is that, although these cups are not EPS foam ciq>s, their foam coated exterior wall stiU 
has the "look" and "feel" of foam cups, which has a negative impact on consiuner acceptance. 

Although the cups of Hhs above Sadlier, and Varano and Sadlier patents are a major improvement 
over existing cups, I have discovered that both the cups and the manufacturing processes by 
which they are made can be improved. 

Objects and Advantages 

Accordingly, several objects and advantages of the invention are to provide a cup which (i) has 
improved diemal insulating propearties, (ii) uses less costly materials, (iii) is leak resistant, (iv) 
can be formed more easily on existing cup machinery through the placement of adhesive, (v) has 
a surface that is conducive to printing with sharp and crisp graphics, and (vi) has an exterior wall 
which does not have the undesirable look and fed of foam cups, thereby providing good 
consumer acceptance. 

Fur&er objects and advantages will be apparent fiom a considenitian of fte ensuing description 
and accompanying drawings. 

SnmnuiTy 

Jn accordance wi& one embodiment of tiie invention, a thennally insulated ci:q) is fiimied from a 
sidewall blank having two panels, connected along a c(»nmon fold scoi«, and a sq>arate 
insulating shoeL Tbe msulatiqg sheet is adhesively attached to one of the panels of the sidewall 
blank. Adhesive is ^Hed to an area adjacent to the fold score. The sidewaU blank is then foUed 
in half along the fold score, such that tiie insulating sheet is sandwiched between the two panels, 
tfaoeiby seating a three-layned cup blank. The adhesive which was qiplied adjacent the fold 
score bonds the two panels togetinor at that area. The three-layered cap blank is then wrapped or 
bent around a mandrel and sealed at the overlsq^ing edges. A separate bottom is sealed to the 
innar layec and the top of the inner layo- is rolled radically outward to fonn a rim. 



Drawing Figures 

FIG 1 is a cross-sectional devational view of a cnp made according to the present invention. 
FIG 2A is apian view of a cup blank used to make the cup of FIG 1. 
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FIG 2B is a plan view of an insulating layer used in the cup of FIG 1. 
FIG 2C is a side view of the insulating layer. 
FIG 2D is a plan view of the bottom blank of the cup. 
FIG 2E is a sectional view of FIG 2D taken along fl»e line 2E— 2E. 
FIG 3 A is a plan view of a sidewall blank used to make the cup during the qiqilication of 
adhesive. 

FIG 3B is a plan view of the mdewall blank after folding. 
FIG 3C is a side or edge view of tiie sidewall blank after folding. 
FIG 4A is a sectional view of Ae blank after wrapping but before sealing. 
FIG 4B is a KCtional view of the blank after wnqqnng and sealing. 
FIG S is a plan view of a plain, unscored blank for ibc middle layer. 
FIG 6A is a plan view of a foil-huninated blank for the middle layer. 
FIG 6B is a sectional view of the foil-laminated blank. 
FIG 7 is a plan view of a foraminous blank for tiie nuddle layer. 
FIGS is apian, partly pospective view of a foam blank for Ifae middle layer. 
FIG 9A is a plan view of a fluted paperboard blank for the middle layer. 
FIG 9B is a sectional view of the fluted paperboard blank laminated to a linoboaid for Ae middle 
layer. 

FIG 1 OA is a plan view of a foam-coated paperboard she^ blank for the middle layer. 

FIG 1 OB is a sectional view of the foam-coated p^eiboard blank. 

FIG 11 A is a plan view of an alternative starting blank for the cup. 

FIG 1 IB is a plan view of the alternative starting blank after grooves are formed into the 

insulating section. 
FIG 12A is a plan view of the blank after folding the insulating section. 
FIG 12B is a plan view of the blank after folding the insulating section and the left secdtm. 
FIG 1 2C is a side or edge view of the blank after folding the insulating section and foe left 

section. 

FIG 13A is a sectional view of the blank after wrqjping but before sealing. 
FIG 13B is a sectional view of the blank after wnqiping and sealing. 
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Reference Numerals 

11 bottom 

12 sidewall 
13B back side 
13S side edge 
14B bade side 
MSffldeed^ 
16 tab 

18B bottann edge 

19 grooves, scores, or corrugations 
22 fold edge 

25 insulating middle layer 
2S outside snr&ce of cup 
31 holes 
SSPpaperboard 
41 fold score 
42S side edge 
42B back side 
51 top curl 



1 IB bottom Uank 
12B sidewall blank 
13F fiont side 
13U upper edge 
14F firont side 
14U upper edge 
18 insulating sheet 
18L left edge 
20 adhesive area 
22S side seam 
26 outer layo- 
30Ffoilormetalized£ 
33M fluted medium 
35F foamed layar 

42 insulating section 
42U upper edge 

43 fold edge 



111 inner surface 

13 left section 
13L lower edge 

14 rig^ section 
14L lower edge 
ISfoldscoie 
18T top edge 
18R right edge 
21 adhesive area 
24inna:laya: 

27 inade sur&ce of cup 

30Ppiq)erboaid 

33L liner board 

40 blank 

42L lower edge 

42F fiont aide 

SO am 



FIRST EMBODIMENT— Sheet bfamks— HGS 1 and 2A TO 2E 

In accordance witii a first embodiment of the invention a ei;^ or container (FIG 1), includes 

botbnn 1 1 and a sidewall 12. The bottom is fonned fiom a bottom bhmk 1 IB (FIGS 2D and 2E). 



Sidewall 12 is fonned fimn sidewall blank 12B (FIG 2A), which is die cut fitnn a larger dieet or 
roll (not shown) of papa or otiier suitable sheet material. The preferable thickness of ttiis 
material is ^iproximately 0.33 mm (13 mils), but it can be in a range of 0.2 to 0.6 mm (8 to 24 
mils). (One mil 0.001 inch.) The blaiik includes an arc-shq>ed left section 13, whidh will form 
an outer layer ofthe sidewall, and an arc-shaped rig^ section 14, wfaidi will form an inner layer 
of the sidenx^ The two sections border or share a conanum fold score 15, The purpose of this 
fold seore is to assist m folding the blank along a precise Ime. Score 1 5 is prefKably fonned into 
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aidewall blank 12B at the time that the blank is die cut fiom the larger starting sheet. However, - 
the score can be formed into blank 12B after the bl^ is cut, but prior to bdng folded (operation 
discussed below). Sections 13 and 14 have respective side edges 13S and 14S, vtpper edges 13U 
and 14U, and lower edges 13L and 14L. Sections 13 and 14 also have fiont sides 13F and 14F, 
respectively, and back sides 13B and 14B, respectively. 

Once blank 12B is formed into sidewall 12 (operation discussed below), back side 13B will form 
an outside surface 28 of the cup, and back side 14B will form an inside surface 27 of the cup 
(FIG 1). For reasons to be described, section 13 is longer from side edge 13S to fold score 15 
dian section 14 is from ade edge 14S to fold score IS. Section 14 is taller finom upper edge 14U 
to lower edge 14L than section 13 from i^er edge 13U to lower edge 13L. Section 13 includes a 
small tab 16, which extends from lower edge 13L to fold score 15, for purposes to be described. 

Sidewall blank 12B has been coated on at least the back side (sides 13B and 14B) with a known 
waterproof material (not shown), such as plastic. Bottom blank IIB has been coated on at least 
inner surface 111 with a similar waterproof material. Preferably polyethylene is used (low, 
medium or high density) because it serves as both an adhesive and a waterproof coating. Other 
types of waterproof and heat scalable coatings can be used in lieu of polyethylene, including 
polypropylene or polyestor. Currently, oflier types of biodegradable and/or recyclable waterproof 
and heat scalable coatings are being developed within the industry. Once available, these types of 
coatings can also be used. The inefecable tiiickness of the polyethylene coating is 0.019 mm (0.75 
mil), but can he in a range of 0.013 mm (0.5 mil) to 0.038 mm (1.5 mils). The coatmg can have 
dtber a matte or a gloss finish. Various methods of qiplying the coating are well known in the 
art 

Sidewall 12 also includes a second componrait — ^an insulating sheet 18 (FIGS 2B and 2C), which 
will form a middle layer of the sidewall. This sheet is die cut from a larger sheet or roll (not 
shown) of papcsc or other smtable sheet matoial. Preferably the fbidcness of this material is 0.4 
mm (16 mils), but can be in anmge of 0.25 to 1 mm (10 to 40 mils). It is preferably made from 
req^led ch^iboard ^lain diq) or bending chip) or fimn recycled liner board, because this 
material is cost eSe^ve and recycled. Alternatively, it can be made from virgin p^mboard or 
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partially recycled p^)erboard such as SBS (solid bleach sulfite) or SUS board (solid unbleached- 
sulfite). It has a top edge 1 8T, .a bottom edge 1 8B, and left and ri^t edges 1 8L and 1 8R, 
respectively. 

Sheet 18 includes spaced grooves or scores 19 (FIG 2C) formed into its surfecc. These provide 
air space within sidewall 12. The scores run substantially fix>m top edge 18T to bottom edge 1 8B 
(FIG 2B). Preferably the scores are in a range of 3 to 13 mm (1/8" to Vi") apart and in a range of 
0.13 to .76 mm (5 to 30 mils) deep. The scores are formed by a known die operation (not shown). 
Preferably the scores are placed into the sheet simultaneously while cutting it fix>m a lai^ 
starting sheet. However the scores can be formed prior to, or after cuttmg the sheet. Instead of 
scores 19 running bom top to bottom, they can be positioned to run fitma side 18L to side 18R. 
Instead of scores or corrugations embossed dimples or any ottier type of integral defomiities can 
be formed into the sheet The area of the sheet is smaller than the area of eitho- sections 13 or 14 
of FIG 2A for reasons to be described. Besides the examples given alxyve, niai^ different types 
of materials and stnicbires can be used to serve as an insulating middle byo: of sidev^ 
These will be described later. 

Placing and FoldUug— FIGS 3A to 3C 

After sidewall 12B (Fig 2A) and layer 1 8 (Fig 2B) are cut and formed, tbey are assembled into 
sidewall 12 (Fig 1) as follows: She^ 18 is attached onto sidewall blank 12B to provide tta 
assembly of FIG 3A. First a small amount of adhesive, preferably hot-mett adhesive, is apptied 
near the center of section 13F at adhesive area 20. Sheet 1 8 is thm placed in a substantially 
centered position on section 13F, where it is held in place by the adhesive. Because sheet 18 is 
smaller tiian section 13, its edges do not extend to the edges of section 13. Preferably tben is a 
gap or margin of at least 6 mm (V4") between left edges 18L and 13S, tig^ edge 18R and fold 
score IS, top edges 18T and 13U, and bottom edges 18B and 13L. 

Next a small amount of adhesive, prefoably cold adhesive, sudi as a starch-based adhesive or 
paste, is appUed to blank 12B at or adjacent to fold score IS, at adhesive area 21. 
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Section 13 is then folded over section 14 (or vice-versa), to form a flat three-layered arrangemoit 
having a fold edge 22 (formerly fold scare 15) with sections 13 and 14 on opposite sides of 
insulating sheet 18 (FIGS 3B and 3C). Sections 13 and 14 are glued, bonded or otherwise 
&sXeaed directly to each otho* (i.e. directly betwe^ the two layofs) at bond area 21 adjacrat fold 
edge 22, on the inside surface of folded blank IZB (FIG 3B and 3C). This bond serves to hold 
blank 12B in the folded state. As will be desoibed later, it is in^xntant to the fimning of the 
sidewall that sections 13 and 14 be fiistened to each oUier only at or near jfbld edge 22, preferably 
at a distance not to exceed S.l cm (2") from fold edge 22. 

The placing and folding operation is prefo^bly performed by a machine (not shown) called a 
fblder-gluer, which is a standard piece of machinery used to make folding cartons and boxes. A 
placmg machine (such the machine sold under the tradanark Pick 'n Place by MGS Machine 
Corp. of Maple Grove, Mti, not shown) is attadied to flie folda gluo:. Blank 12B is loaded into 
the feeding station of the foldor-gluer and insulating sheet 18 is loaded into the feeding station of 
the placing madnne. Fiist, blank 123 is moved into positioa under an adhesive q^plicabn: (not 
laihown) where adhesive (preferably hot-melt adhesive because of flw fest task tone required) is 
applied at area 20. Next, the blank is moved into positian under Ifae placing machine, where 
insulating sheet 1 8 is placed onto section 13F and hdd into place by the adhesive. Next, blank 
12B (FIG 3A) is moved into position under mo&na adhesive applicator where adhesive is ^lied 
at area 21, near score IS. Finally, section 13 is folded over section 14 and the two sections are 
held togeOuff at area 21 by the adhesive on the inside surfece of folded blank 12B, tiieteby 
forming fbs flat, three-layered arrangement shown in FIGS 3B and 3C. The adhesive used to 
attach sections 13 and 14 at area 21 is preferably a cold-ghie or paste adhesive, because minimal 
tiudmess is desired adjacent fold 22.. Other types of adheaves can be used to bond sections 13 
and 14 at area 21 . For example hot-melt adhesive can be qiplied, or a pre^lied layer of 
thennoplastic material, such as polydhylene, can be used. In tiie latter exanqile the thermoplastic 
matoial is heat activated and sections 13 and 14 are bonded to each o&er at area 21 tiiroughthe 
application of heat and pressure. 



Obviously to make &e aqp, sheet 1 8 can be attadied to section 1 4F (lattia' than sectim 1 3F) in 
the same mannor as described above. If sheet 18 is attached to section 13F, it will be attadied to 
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the outer layer of sidewall 12 (because section 1 3 forms the oxster layer of the sidewall). 
Similarly, if sheet 18 is attached to section 14F, it will be attached to the inner layer of sidewall 
12 in finished cup SO. In either case, sheet 18 still fnovides an insulating middle lays' 25 (FIG 
4B) of sidewall 12 sandwiched betwera inner and outer layers 24 and 26. 

Wrapping and Forming— FIGS 4A and 4B 

Next, the tiiree-layered arrangement shown in FIGS 3B and 3C is wrapped or bent around a 
known tapered mandrel (not shown) to fonn sidewall 12 (FIG 4 A) having iimer layer 24, middle 
layer 25, and outer layer 26. The wrapping is done such that fold edge 22 is inside and thus 
becomes part of inner layer 24. A marginal portion of section 14 adjacent edge 14S overlaps a 
marginal portion of section 13 adjacent fold edge 22. Section 13 is longer than section 14 so that 
edge 13S overl^s botii edge 14S and a maigiiud portion of section 13 adjacent folded edge 22. 
These oveAappiag layers are heat sealed together throu^ die application of heat and pressure to 
form a side seam. The heat fiises and joins the previousiy applied layer of polyed^lene or otiber 
heat scalable and waterproof coating. Note fiom FIG 4B, a sectional view of the vnappoi 
sidewall after sealing, that fhe overlapping edges form a side seam 22S. 

Insulating sheet 1 8 does not extend completely around sidewall 12, i.e., it covers less than 1 00% 
of the circumfnence of the sidewall. This is clearly shown in FIG 4B. This is because ^eet 1 8 is 
not as long as sections 13 or 14. As such, left and ri^ edges 1 8L and 18R, are not parts of side 
seam 22S. This is an advantage because it saves ^papa, and it reduces the thidmess of the side 
seam (by two layers). Likewise insulating sheet 18 does not cover the entire vertical lengfli of fee 
cap sidewall as shown in FIG 1 . Again this is an advantage because it saves p2pet without 
significantly effecting tiie insulating performance of the cap. 

An important feature of the cup is the location in which sections 13 and 14 are adhesively bonded 
or otherwise fastened to each other when blank 12B is folded. Sections 13 and 14 are fastened to 
each other on fhe inside surfaces of the folded blank (FIG 3B and FIG 3C) so that blank 12B 
sta^ in a flat, tbree-layered arrangement prior to wrapping. If the sections woe not glued, blank 
12B may come unfolded prifH- to wi^ipizig and sealing. I have found that by £b^ 13 
and 14, much higher production speeds are possible on standard macfainiay, timcby providing a 
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less expensive manufactiumg process. As discussed, it is very important that section 1 3 be 
bonded or fastened to section 14 at or near fold edge 22, no further than 5.1 cm (2*0 from fold 
edge 22, at bond area 21, which becomes the inside surfaces of the folded blank. This is 
necessary in order to wrap the flat three-layered arrangement into sidewall 12. 

As shown in FIG 4A, outer layer 26 has a larger circumference than iimer and middle layers 24 
and 25, re^ectively. Because of this larger circumference, section 13 must travel a greatra- 
distance relative to section 14 as the blank is wrapped. Because section 13 is attached to section 
14 at fold edge 22, section 13 must compo^te for this greater distance of travel by moving or 
sliding aroimd section 14, such that the distance between edges 13S and 14S shortens as the 
blank is wrapped. If section 13 were glued or otherwise fastened to section 14 at a location too far 
fircnn fold edge 22, it would cause the portion of section 13 which lies between fold edge 22 and 
^bs location of ftsterdng to be unable to slide relative to section 14. If this were to occur fold edge 
22 would not lie flat and substantially parallel to the other edges as sdbown in FIG 4A, as blank 
12B is wrapped around a mandrel, and side seam 22S would not be sealed properly. However, I 
have found Host by fBsteoing section 13 to section 1 4 at or adjacrat fold edge 22 (at bond area 21 ) 
fliis negative cfifect is mitigated and section 13 is allowed to alide relative to section Has it is 
ynapped. By bonding section 13 to secticm 14 adjacent fold edge 22, the fold edge will lie flat 
and sutetantially parallel to Has other edges as shown in FIG 4A as blank 1 2B is wtqsped, 
thereby allowing side seam 22S to be sealed properly, as shown in FIG 4B. 

In order to finiidi cup SO (FIG 1), t^iper ec^e 14U (FIG 2A) of inner laya 2A, which is extends 
past uppec edge 1 3U, is roUed radically outward to form a rim. Bottom blank 1 IB (FIGS 2D and 
2B), is attached to inner 24 and Iowa edge 14L, is folded inward and heat sealed to bottmn 
blank 1 IB. Various methods of fonning the rim and sealing the bottom are well known in the art. 

The purpose of tab 16 (FIG 2A) on section 13 is to help prevoit leaking. This tab extends from 
the side seam, into the seal between bottom blank I IB and inner layer 24. 

In ftis cup a problem that has plagued all paper cups is eliminated. Ihst is the problem, discussed 
above, assodated with having a cut edge along ibt side seam on the inside of the cup. Because 
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there is no waterproof coating on the cut edge, moisture migrates, wicks, or seeps into the p^er- 
over time, and may cause leaking. In the current cvcp there is no raw edge inside the cup. Rather 
fold edge 22, which is coated with a waterproof material, is on the inside layer of the cup. Cup 10 
is therefore more reastant to moisture migration and leaking than a standard pspa cup, and 
dierefote provides a longer shelf life. 

Many standard paper cups are coated with polyethylene on both sides of the cup blank in order to 
waterproof the inside, and provide a coated printable surface on the outside. Coating both sides of 
the blank costs more than coating only one side and it is more detrimental to the environment. As 
discussed above, if blank 12B is coated on at least back sides 13B and 14B, the coating will end 
up on both inside sur&ce 27, fold edge 22, and outside surface 28 of sidewall 12 (FIGS 1 and 
4A). This saves costs because coating both sides of blank 12B is not necessary to waterproof botii 
the inside and outside siir&ces of the cup. 

I have found it useful to use a suction cup with vacuum, in combination with a PTFE-coated 
lower clamp pad, on the cap machine at the blank wn^ing station in order to hold a central 
portion of section 14L (which extends past section 13L) stationary as the blank is wrapped 
around the mandrel. This allows section 13, which forms outer layer 26, to slide along the PTFE 
lower clamp pad, relative to stationary inner layer 24, ^lidi is held in place by the vacuum ci^ 
when sidewall 12 is formed. 

Alternative Insulating Materials 

As mentioned above, many diffenrait types of insulat mg materials can be siibstitated for 
insulating sheet 18 (FIG 2B). 

Flat. Unseated Instdt^ Shea— FIG 5 

For some applicatioBs it is more sniitable to use a flat unscored pt^)eri)oaid sheet (FIG 5) instead 
of insulating she^ 1 8 for the middle insulating lay«:. In this case a thidcer board can be used to 
offset the insulation efficiency lost by not scoring the sheet The prefoable thickness of unscored 
paperboaid, sack as diipboard, liner board, SBS, or SUS board is in a range of 0.25 to 1 mm (10 
to 40 mils). 
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Foil Or Metalized Film Laminated Insulating Sheet— FIG 6 

For some applications it is desirable to use a sheet (FIG 6A) ttat has beai lanunated with foil or 
metalized film, instead of insulating ^laedt 1 8, for the middle insulating layo*. Foil and metalized 
film act as excellent moisture barrio and also serve to reflect radiant heat, thereby providing 
added insulation. I have found that both flat and scored foil or metalized film laminated 
papeiboard will provide effective insulation and serve as moisture barriers. A foil or metalized 
fihn 30F (FIG 6B) is laminated to at least one side of a paperboard sheet SOP. The preferable 
thickness of the foil or metalized fihn is between 0.013 to 0.05 mm (0.5 to 2.0 mils). The 
preferable thickness of the paperboard to which the foil is laminated is in a range of 0.25 mm to 1 
mm (10 to 40 mils). Metalized film laminated chipboard can be purchased fix)m Jeffoson Smurfit 
Corporation of Santa Clara, CA. Because fte die^ is trapped between intna layer 24 and outer 
layer 26, a cup made with Ais type of insulating lays- may be used in mioowave applications, 
without the metal causing arcing. 

Forammous Flat Insulating Sheet— FIG 7 

For some applications it is desirable to use a foraminous sheet (FIG 7), i.e., the sheet has a 
plurality of holes cut throughout the surface, instead of insulating sheet 18, for the middle 
insulating layer. The holes 31 (which may be shapes other than circles, such as triangles, squares 
or rectangles) are cut into a flat sheet of p!q}erboani. The preferable thickness of tiie flat sheet is 
the same as in FIG. 5. The holes have the dual benefit of providing insulating air space between 
inner and outor layeas 24 and 26, and reducing ttie weig^ of the finished ci^i. The holes can be 
cut into the surbce of ttie dieet with a standard die cutting operation, which is well known in the 
art. 

Foam Insulated Sheet— FIG 8 

For some applications it is desirable to use a sheet FIG 8 that is made fiom foam, preferably 
^anded polystyrene, instead of insulating sheet 18, for the middle insulating layer. Polystyrene 
foam is a lightweight and cost effective material with good thermal insulating properties. The 
sheet can be die cut fimm a laigo^ starting she^ of polystyrene foam, or it can be thermoformed or 
extruded to the propo- finidied size. The methods of providing ^eet from polystyrene foam are 
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well known in the art. The prefoable ttickness of this sheet is the same as the sheet of FIG. 5. - 
Due to its porous structure, this sheet has the dual benefits of jnoviding insulating air space 
between inno- and outer layers 24 and 26, and reducing the wd^t of the finished ci^. 

Fluted Paperboard Insulating Sheet— FIG 9 

For some applications it is desirable to use a sheet (FIG 9) that is made fiom fluted paperiioaid, 
instead of insulating sheet 18, for the middle insulating layer. The sheet may consist of fluted 
medium 33M alone (FIG 9A), or sheet 33M in combination with a liner board 33L (FIG 9B) 
which is adhered to sheet 33M at the tips of the flutes. This type of material is often referred to as 
microflute. The methods of making fluted paperboard are well known in the art. The preferable 
thickness of this sheet is similar to the she^ of FIGS 5 to 8. Fluted paperboard is readily 
available firom a nmnber of siq>plias. This sheet can die cut ftatu a larger starting ^et or roll 
(not diown) by a standard die cutting opoation. 

Water-Soluble Insulating Sheet 

For some applications it is desirable to use a sheet (i^earance similar to the sheet of FIG 5) that 
is made from a water-soluble material, instead of insulating sheet 1 8, for the middle insulating 
layer. This sheet is constructed of a water-soluble matraial, sudi as a starch-based matnial. The 
material is typically extruded into sheet form. It can be die cut fixim a larger starting sheet (not 
shown). The thickness of this sheet is preferably the same as the sheet of FIG S. Due to its porous 
structure and water solubility, this sheet has the dual boiefits of providing insulating air space 
between the inner and outer layers and reduc^ the weight of the cap. 

Foam-Coated Insulating Sheet— FIG 10 

For some applications it is desirable to use a sheet (FIG 1 OA) that is constructed from a 
p^}erboard sheet 35P with a foamed heat-insulating layer 35F (FIG lOB) coated on at least one 
side, instead of insulating sheet 1 8, for the middle insulating layer. Layer 3SF is formed from 
thermoplastic synthetic resin, which is a low-to-medium density polymer and may include (but is 
not limited to) polyethylene, polyolefin, polyvinylchloride, polystyrene, polyester, nylon, and 
other similar types of material. The thramoplastic synttietic resin is extruded onto pq>eart>oard 
sheet 3SP and ften heated at a temperature in the xange of 93° to 204° C (200° to 400° F) £sr 
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between 30 seconds to 2.5 minutes. Upon the plication of heat, tiie polymra- will foam. The - 
preferable thickness of this foam-coated sheet is in a range of 0.3 to 1 mm (12 to 40 mils). 
Various methods of making a foam-coated sheet are well known in the art The foam^coated 
sheet will provide insulating air space between the inner and outer layers. 

Finally, for all of the above alternative embodimaits of sheet 18, any of the sheets can be 
provided in more than one piece, in ordor to cover the same area as sheet 1 8. For example sheet 
1 8 can be provided as two or more separate pieces that are each adhesively attached to section 
13F or 14F to provide insulating layer 25. 

SECOND EMBODIMENT— Foam Coating For Middle Layer 
In a second embodiment, the use of a separate insulating sheet is eliminated entirely. It is 
replaced with a layer of foam which is coated on sections 13F and/or 14F of blank 12B (FIG 2A) 
to produce a paper and foam-coated structure similar to that shown in FIG. lOB. In order to 
provide the layer of foam, section 13F (and/or section 14F) of blank 12B is first coated with a 
layer of thermoplastic synthetic resin fihn. The iheimoplastic synthetic resin is a low-to-medium 
density polymer. Such a polymer may include (but is not limited to) polyethylene, polyolefin, 
polyvinylchloride, polystyrene, polyester, nylon and other simihir types of materials. I prefer to 
use a low-density polyethylene. Opposing sections 13B and 14B of blank 12B are coated with a 
high-density polyethylene film. Next, blank 12B is heat treated at a temperature and for a time 
sufficient to permit the low density thennoplastic synthetic resin film to foam and foim a heat- 
insulting layer. Depending upon the melting point of the tfaermc^lastic i^Hietic resin chosen, the 
materia] is heated at a temperature as stated above in the discussion of FIGS 10. Because the low- 
density polyc^ylene fihn has a lower melting point tiian high denmty polyed^ene fifan, low 
density fihn foams, while hi£^ density film does not Blank 1 2B can be heat treated in tibe 
unfolded state of FIG 2A or in the folded state of FIG 3B. 

In this onbodiment the foamed layer coated on blank 12B replaces sheet 18. When blank 12B is 
wnqiiped and sealed, the foamed layer provides the middle insulating layer, which is sandwidied 
between inner and outer hyexs 24 and 26 respectively. Wifli the excqption of coating section 13F 
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and 14F with a layer of thermoplastic synthetic resin and heat treating the resin until it foams, Ae 
cup is made in substantially the same manner as described in the first embodiment. 

Al&ough I prefer to fonn the foam layer through the process described above, the foam layer can 
also be provided by spraying, extruding, or otherwise applying a foamable or foamed material 
directly to sections 13F and/or 14F of blank 12B prior to folding. This opraation can be 
accomplished while the blank is positioned iqjon, and moving along, the folda gluer prior to 
being folded. Upon folding and wiping, the foam layer becomes insulating layer 25, thereby 
replacing the need for insulating sheet 18. 

THIRD EMBODIMENT— FIGS llA TO 13B 

In accoidaoice wiOi a third ranbodiment, blank 12B and insulating sboet 18 can be replaced with 
blank 40 (FIG 1 IB) to foim cap or container 50 (FIG 1). 

Sheet Blanks and Scoring— HGS 11 A TO IIB 

Blank 40 (Fig llA)isdiecutasa single sheet fiom a larger sheet or roll (not shown) of paper or 
other suitable sheet material. The prefraable thidmess of this material is qiproximately 0.33 mm 
(13 mils), but it can be in axange of 02 to 0.6 mm (8 to 24 mils). Blank 40 is smilar to blank 
12B (FIG 2A), except tiiat it has three sections: left section 13, right section 14, and an insn luting 
section 42. Left 13 and right sections 14 share common fold score IS, and are substantially 
identical to sections 13 and 14 of FIG 2A. Insulating section 42 (which replaces insulating sheet 
18) is connected to section 14 at fold score 41. Section 42 includes upper edge 42U, lower edge 
42L, side edge 42S, front side 42F and back side 42B. Sections 13, 14 and 42 will form 
respective outo:, inner, and insukiting middle hyas of sidewall 12' (FIGS 13A and 13B). 

Sidewall blank 40 has been coated on at least fhe back side (sides 13B, 14B and 42B) with a 
known waterproof nuteiial (not shown), sudi as polyethylene, as more fiiUy described m the first 
embodiment. 

Next, spaced grooves, coirugatiQns, or scores 19 are lEbrmed into section 42 for providing 
insulating air space wi&m sidewall 12'. The scores are substantially the same as fhe 8C(»e8 of 
HG 2BandFIG 2C. The seoies run substanti^y from top edge 42U to lower edge 42L. 
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Preferably the scores are in a range of 3 to 13 mm (Vg" to Vi") apart and in a range of 0.13 to .76- 
mm (5 to 30 mils) deep. In order to form the scores, a rotary die station (not shown) can be 
attached to a folding-giuer (not shown). As blank 40 (FIG 1 1 A) travels along the folder-glu», 
section 42 passes between rotary dies that fona scores 19 into section 42 to produce the scored 
blank of FIG 1 IB. Alternatively, scores 19 can be fbnned into section 42 at the time the blank is 
die cut fiom a larger starting sheet or lolL Instead of scon» 19 nmnijig fipom top to bottom, the^ 
can be positioned to run horizontally from side 42S to score 41 . Instead of scores <« corrugations, 
embossed dimples or any other type of integral definmities can be used. 

Folding— FIGS 12A TO 12C 

Next section 42 is folded over on onto section 14 at fold score 41 (FIG 12A). Adhesive, such as 
paste adhesive, cold ghie, or hot melt is zppiicA at am 21 adjacent fold score IS. Section 13 is 
then folded over section 42, to fotm a flat, three-layoed arrangement having fold edges 22 and 
43, with sections 13 and 14 on opposite sides of insulating secticsx 42 (FIGS 12B and 12C). 
Sections 13 and 14 are gjued, bonded, or otherwise fietened to each other at bond area 21 
adjacent fold e<^ 22, on tiie inside smftces of folded blazdc 40. This bond serves to hold blank 
40 in &e folded state. As described more fuUy in file first embodimeiit, it is inq)^^ 
fonning of sidewall 12 that sections 13 and 14 be fiutened to eadi otiier only at or near fold edge 
22, preforably at a distance not to exceed about S.l cm (2") fiom fold edge 22. 

As an optional step, insulating section 42 may be fastened to section 14 wbm it is folded, v/idcAi 
wiU increase production speeds. This can be acconqsUshed tiirottg^ the use of a smaU aro 
adhesive lulled to ditha: section 14F or 42F prior to folding. The adhesive can be q>plied in a 
central location (A secticm 14F or 42F, or at a location adjacent to fold score 41. Cup 12 can also 
be fonned without adherii^ insulating section 42 to section 14. Section 42 can waply be held in 
place, in its folded state, betweoi folded secticsi 1 3 and 1 4 after they have been bonded at area 
21. 

The scoring and folding operation is prefoably performed by a folder-gluer, described above. A 
rotiury die station (not shown) is attadied to tiie folding gbux. First blank 40 (FIG 1 1 A) is loaded 
into the feeding station of the folder-gluer. Blank 40 is carried akmg the madiine and section 42 



CA 02347777 2001-04-23 



WO 00/32482 PCT/US99/27973 

17 

is passed between rotary dies which fonn the scores, ribs, grooves, or other type of corrugation'- 
into section 42. Next blank 40 (FIG 1 IB) is moved into position under an adhesive applicator 
(not shown) where adhesive is applied either to section 14 or section 42. Next, section 42 is 
folded (mto section 14 and attached (FIG 12A). (Section 42 may be attached in a central location 
or at a location ac^acent to fold score 41 . Fastening section 42 to section 14 with adhesive is an 
optional step as discussed above.) Next, blank 40 (FIG 12A) is moved into position under another 
adhesive s^licator where adhesive is ^lied at aiea 21, adjacent fold score 15. Finally, section 

13 is folded over section 42 and sections 13 and 14 are held together at area 21 by the adhesive 
on the inside surfice of folded blank 40, thereby forming fbs flat, tbiee-layered arrangement 
shown in FIGS 12Band 12C. The adhesive used to attach sections 13 and 14 at ar«i 21 is 
preferably a cold-glue or paste adhesive, because minimal thickness is desired adjacent fold edge 
22. Oflier types of adhesives can be used to bond sections 13 and 14 at area 21. For exanq>le hot- 
melt adhesive can be applied, or apreq>plied layer of thermoplastic matoial such as 
polyetlqrlene, can be used. In the latter exanq>le the thennoplastic material is heat activated and 
sections 13 and 14 are be bonded to each other at area 21 tibrough the i^lication of pressure. 

WnqipiDg —FIGS i3A to 13B 

Next, the ttoee-layered airangeinent diown in HGS 12B and 12C is wrapped or bent aiou^^ 
known tqiered mandrel (not shown) to form sidewall 12' (FIG 13A) having inner hiyer 24, 
middle hya 2S, and outer layer 26. The wrapping is done sudi that fold edge 22 is inside and 
ftus becomes part of inner layer 24. A marginal portion of section 14 adjacont fold edge 43 
overl^Mt a marginal portion of section 13 adjacent fold edge 22. Section 13 is longer than section 

14 so lhat edge 13S ovedeps botii fold edges 43 and 22. These overhqtping layws are heat sealed 
together through the application of heat and pressure to form a side seam. The heat foses and 
joins the previously ^q>plied layer of potyediylene or other heat-sealable and watoproof coating. 
Note from FIG 13B, a sectional view of the wrapped sidewall after sealing, that the overliqiping 
edges form side seam 22S'. 

Side seam 22S' formed by blank 40 includes fold edge 43 and a marginal portion of msuladng 
section 42 ai^acent fold edge 43. This increases die thidcaess of the ade seam by one layer of 
paper over side seam 22S (HG 4B). This extra flndmess may be reduced by using a scythmg 
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to slice a predetermined thickness off of a marginal porticm of blank 40, prior to wrs^^iing, sudr 
as in the area adjacent to fold score IS or 41 . 

Insulating section 42 does not extend compl^Iy around sidewall 12', i.e., it covers less than 
100% of the circumference of the sidewall. This is clearly shown in FIG 13A. This is because 
section 42 is not as long as sections 13 or 14. As such, side edge 42S is not part of side seam 
22S'. This is an advantage because it saves paper and reduces the thickness of the side seam (by 
one layer). Likewise, insulating section 42 is not as tall, fixun upper edge 42U to lower edge 42L, 
as sections 13 or 14, and therefore does not cover die eatae vertical length of the cap sidewall as 
shown in FIG 1. Again this is an advantage because it saves paper wi&out significantly effecting 
the insulating peirftHmance of ibis cup. 

Once sidewall 12 * has been fianaed, cup SO is ccnnpleted in ibt same manner as described in the 
first embodimoit 

CoBdnsion, Ramifieatfanu, and Scope 

The reado: will see fiiat I have provided a cup and a mettiod of manuiacture, whidh has improved 
tttermal insulating properties. It uses less cosily materials and is leak reastant. Also it can be 
fbnned more easily on existing cup machinery resulting in higher production speeds and lower 
manufacturing costs. Also it uses materials such as papa, which can be recycled and which are 
readily biodegradable and recyclable. Moreover it has a sur&ce that is conducive to printing with 
sharp and cri^ graphics, and has an extezior wall v^iidi does not have the undesirable look and 
feel of foam cxips, thereby providing good consumnr accq>tance. 

Altitough the above desoiption contmns many ii|)ecifidti6s, fiiey should not be considered as 
limitations on the scope of the inveotioa. but anly as examples of tiie embodiments. Many other 
ramifications and variations are possible witibin die teachings of invention. 

For example, the materials, relative sizes, and arrangements of the parts can be varied. 
The middle and outer layer can be extended to cover substantiaUy all of die inner layer. 
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In any of the embodiments ribs, an array of dimples, coimgations, scores, etc., can be formed iato 
the outer layer, thereby providing increase insulation and a b^ter sur£u:e for gripping. 

The use of a folder-gluer (not shown) in the production process also allows other operatioiffi to be 
accomplished if desired. For example, in the second embodiment, a foamable or foam layer can 
be applied to unfolded blank 12B as it is transported along the folder-gluer. In any of the 
embodiments, a coupon-applying unit can be used on the foldor-gluer to insert labels onto the 
blank. Heat-seaUng promoters, such as that sold under the trademark Adcote by Morton 
International, Inc. of Chicago IL, can be applied to sidewall blanks 12B or 40 as they are being 
transported along the folder gluer. These chemicals promote a better seal at the side seam, thus 
enhancing shelf life. Fold scores 15 and 41 can be placed into the sidewall blank, after it has 
been die cut and is traveling along the foldo* gluer. This operation can be accomplished by 
passing the blank between rotary dies. This will allow the flat starting blanks of FIGS 2A and 
1 1 A to be manu&ctuied even more ^dently on standard punch-tinougih die cutters, which do 
not have the ability to score. 

Various types of folding scores can be used for fold scores 1 S and 41 , such as a crease score, cut 
score, or skip-cut (perforation) score. Fold score IS is preferably a crease score. 

When making straight-wall containers, the sidewall blades of EIGS 2A. to 3C, and FIGS 11 A to 
12C should be straight, ratfier than taper-shaped. 

In lieu of glue, the folded blank can be tadd or bonded in the folded condition in other ways, such 
coating the blank with watoproof plastic befisre folding with flie use of heat to fuse Has plastic 
coatings together in area 21 . Also, flie ifolded blank can be stdced in ttiis area to h^^ 
the folds togetfatt. 

Therefore Hae reader is requested to detocmine flie scope of flie invention by Hac appended claims 
and their legal equivalents, and not by the examples given. 
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CLAIMS 

1 . A blank for fonning a sidewall of a thermally insulated container, comprising: 
a sheet of material having first and second sections separated by a border, 

an insulating middle layer, 

an insulating air space provided between an inner surface formed between said first and 
second sections when said sheet is folded along said border with said first section defining an 
inner layer, said second section defining aa outer layer, said middle layer sandwiched 
between said inner and outer layers, 

said outer and inner layers having pre-selected sizes, ibe blank being mapped around to 
form the sidewall with the fold edge held at the interior of ^ sidewall and only opposite 
ends of the outer Isya overUQ)pmg along a side seam formed at the exterior of die sidewall. 

2. The blank of claim 1, wfaerdn said insulating middle layer is formed fi^om a separate piece 
of sheet materiaL 

3. The blank of claim 1, wherein said second section has a plurality of deformities integrally 
formed therein to provide tiie insulating air space. 

4. The blank of claim 1, wheran said outer layer is slightly wider than said inner layer, said 
iimer layer wider tiian said middle layer, and sud middle layer having a length smaller than 
the length of the outer or the inner layers. 

5. The blank of claim 1, wherein said first secticm is adhered to said second section along 
said fold edge using cold glue to provide a reduced thickness in an area adjacmt the fold 
edge and to hold the blank in a folded state. 

6. The blank according to any one of claims 2 or 3, wberein said middle layer is attached to 
said outer layer with hot melt adhesive. 

7. The blank of claim 1, wherein said bonier is a fold score. 
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8. The blank of claim 6, wherein said sheet of material is papex. 

9. The blank of claim 3, wherein said deformities are formed by embossing. 

10. The blank of claim 6, wherem said insulating middle layer comprises embossed paper. 

11. The blank of claim 6, whearan said insulating middle layer made of embossed paper 
comprising of a series of spaced grooves running substantially along the entire sui&ce of said 
middle layer. 

12. The blank of daim 1 1, wherdn said spaced grooves conpise conugatioiis. 

13. The blank of claim 1, wherein said insulating middle layer is fonned from foamed 
material adhered to said inner surfiux. 

14. The blank of daim 13, wfaadn said foamed material is tiienncplastic material. 

15. The blank of claim 14, ^idierein said ^ermoplastic is polyethjdene. 

16. The blank of claim 13, wherein said foamed material is a water-soluble biodegradable 
material. 

17. The blank according to any one of claims 1 to 16, wherem said sidewall is coated at least 
on one side with a waterproof material. 

18. The blank of claim 1, wherein said insulating middle layer is adhered to said first section 
at an ^d of said first section opposite said fold edge and along a second fold edge, and a 
predetermined thickness of material is removed firan an area adjacrait said bonier and fix>m a 
second area adjacent said second fold edge. 
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19. The blank of claim 18, wherein said middle layer has a plurality of deformities integrally 
formed therdn to provide the insulating air space. 

20. The blank accOTding to any aie of claims 1 to 19, havii^ rectangular or tr^ezoidal 
shape. 

21. A thermally insulated containfir, comprising: 

a sidewall oiclosure which defines an interior volume, said enclosure having an open top and 
abottomend, 

a bottom closure attached to said bottom end, 

said sidewall eoclosure being formed from a sheet, said sheet having first and second 
sections which are folded to fonn a multi-layered blank having a fold edge, said first section 
providing an inner layer of said enclosure and said second section providing an outer layer of 
said eaclosure, said folded sheet having an inner sufiice between said first and second 
sections, 

an ininilafiTig middle layer sandwiched bf^een said inner and outer layns defining an 
insulating dr^ace, 

said siilewall endosuie fuitlier induding a means for festeniog said first and second sections 
on said inner surface along a junction line adjacent said fold edge, 

said outer and inner layers having pre-selected sizes, the blank beii^ wraiq>ed around to fom 
the enclosure with the fold edge held at Hie inteiior of Ifae enclosure ami oniy opposite ends 
of die outer layer overlapping along a side seam formed at the exterior of the enclosure. 

22. The thermally insulated container of claim 21, wherein said outer layer is slightly wider 
than said inner layer, said iimer layer wider than said middle layer, and said middle layo* 
having a length smaller than the loigth of the outer or ibe inner layers. 

23. The thermally insulated container of claim 21, wherein said insulating middle layer is 
formed fixmi a sepaiatis piece of sheet matedal 
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24. The tiiermally insulated container of claim 21, wherein said middle layer is fonned fix>m 
foamed materiel adhered to said iaaer sur&ce. 

25. The thermally insulated contains- of claim 21, wherein said second section has a phirality 
of deformities integrally formed therein to provide the insulating air space. 

26. The thmnally insulated container of claim 24, wh»«in said foamed material is 
tbeimoplastic. 

27. The thermally insulated cootainer of daim 26, whom said Utenmc^lastic is 
polyediylene. 

28. The thexmally insulated container of claim 24, wherein said fi>amed material is a water- 
soluble, biodegrad^le materiaL 

29. The thennaliy insulated container of claim 23, wherein said middle layer conqnises 
embossed pq>er. 

30. The thermally insulated c(mtainer of claim 29, wherein said middle layer made of 
embossed pq>er which conqnises a series of spaced grooves formed in a sui&ce thereof and 
running substantially alcmg the entire sur&ce of said middle layer. 

31. The thermally insulated container of claim 30, \(4)fflein said spaced grooves conqnise 
corrugations. 

32. The thermally insulated container of claim 21, wherein said means for fastening said first 
section to said second section along said fold edge conq)rising cold glue reducing ^ckness 
in an area adjacent the fold edge and holding the blank in a folded state. 

33. The thermally insulated container of claim 21, wherein said middle layer is attached to 
said outer layar with hot melt adhesive. 
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34. The thermally insulated ccmtainer of claim 21, vrberem said apposite ends of said outer 
layo* are sealed along said side seam with hot melt adhesive. 

35. The thermally insulated container of claim 21, wherein said multi-layered blank ftirther 
comprising a third section connected to said first section along a second fold edge opposite 
said second section, 

said third secticm providing the insulating middle layer sandwiched between said inner and 
outo- teyeis when said blank is wrqqM^ around to fonn said eiidosure 

36. The thermally insulated container of claim 3S, wherein a predetemiined thickness of 
material is removed fitnn an area adjacent said fiald 9dge and JEkhu a seccMod area adjacent 
said second fold edge. 

37. Hie tbennally insulated containBr of daim 35, wheiran said tinrd section has integral 
d^armities formed therein to provide the insulating air space between said iimer and outer 
layers. 

38. The thermally insulated container of claim 37, wherein said deformities comprise a 
plurality of iiodentatiims. 

39. The thermally insulated container of claim 21, wherein said outer lay«- is provided with a 
td) ac^acent to tiie side seam £»- sealii^ the bott(m doaire against the inner layer. 

40. The thermally insulated container according to any one of claims 21 to 39, wherein said 
blank having rectangular or trepezoidal shape to manufacture cylindrical ot conical 

containers, respectively. 

41. A method of making a container, conq>rising: 

(a) providing a bottom closure, 

(b) pn>vidii^ a fbfst sheet haning first and second sectiomsqraniled by a fold score, 

(c) providing an insulating medium, 
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(d) adjusting the dimensions of said out^ and inner layers at pre-selected sizes, 

(e) folding said first and seccmd sections al<mg said fold score such that said insulating 
medium is sandwiched betweoi said first and seomd sections to form a multi-layered 
sidewall enclosure blank having a fold edge connecting said first and second sections with an 
inner surface in-between holding an insulating air space, said second section having opposite 
end portions, said first and second sections defining an inner and an outer layer, respectively, 

(f) bonding said first and second sections on said inner surface along said fold edge, 

(g) wiif>ping the blank around to fonn an (SiclosiTO 

of the enclosure and joining only overlapping oipposite ends of the outer layer along a side 
seam formed at the extoior of the mclosure, and 

(h) sealing sdd bottom dosuTB to one end of the eoclosuie to form the container. 

42. A method of making a container, coinpriang: 

(a) providing a bottom closure, 

(b) providing a first dieet having first and second sections sqiarated by a fold score, 

(c) integrally filming defonuities on one side of said seccmd section, 

(d) adjusting the dimensi<»is of said outer and inner layers at pre-selected sizes, 

(e) folding said first and second sections along said fold score sudt fbat said insulating 
medium is sandwiched between said first and second sections to form a multi-layered 
sidewall enclosure blank having a fold edge connecting said first and second sections with an 
iimer surface tn-betweoi holding an insulating air space, said second section having opposite 
end portions, said first and second sections defining an inner and an outer layer, respectively, 

(f) bonding said first and second sections on said inner sur&ce along said fold edge, 

(g) wrEq[>ping the blank around to form an enclosure with the ibid edge held at the interior 
of the enclosure and joining only overle5)ping opposite ends of the outer layer along a side 
seam formed at the extericn- of 4ie endosure, and 

(h) sealing said bottom closure to one end of the enclosure to form the container. 

43. The method of claim 41, v^erein in step (d) the sizes are pre-sdected such that said outer 
layer is slightiy wider than said inner layer, said inner layer wider than said insulating 
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iDfiffiuin, aad said iosulBtix^ medhuii lunnng a lengfii p iw^l^f ftan tiie lengdi of ifae outer w 
ibe inner layers. 

44. Hie medxtd of cjaim 4U 'wheran in stip (c) said insulating mediiim is dispensed from a 
sqiarate piece of sheet matoiaL 

45. Hie meOiod of claim41,wherein in stqi (e) said fiist section is adhered to said second 
section along said fold edge using cold gtae to ledncettidQaess in an area near fhe fidd edge 
and to hold the blank in a folded state. 

4€. The mediod according to any one of dams 42 or 44, fmtiwr cooqirisi^ 
att a ching said insulating medima to said outer layer with hot melt adhesive, 
perfbuned before st^ (d). 

47. ilie mediod of claim 41, -wtodn said step of joiaiag opposite e^ 
peifinnwd using a hot mdt adhesive. 

48. The JseOiod of dbum 41, v^hereitt said 8iq> (e) u 

49. The mediod of daini 48, ^vherem said foam lays is Ihennoplastic 

50. Tbt meAod of daim 49, ^vherein said dmtnoplastic is poly^^ene. 

51. The method of claim 48, ^xdierein said foam layer is fonned of a water-sohible 
.biodqn^te nateriaL 

52. Tlie mefliod of daim 42, ^ndientn said defoonifies are fonned hy ensbossing. 



53. lite medic4 of claim 44, -wlMDBin said : 



embossed pq>er. 
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54. The method of claim S3, wherein said embossed paper conqnises a soies of spaced 
grooves formed in a surface thereof said spaced grooves running substantially along the 
entire surface of said second she^ 

55. The method of claim 54, wherein said spaced grooves comprise comigations. 

56. The method of claim 41, further cQn^nising steps of: 

(e') bonding said second sheet to said first section at an end of said first section opposite 

said fold edge and along a second fold edge, and 

(e") removing a pmletenmned thickness of nurterialfixMnsa^ 

said fold edge and fnm a second area near said second fold ec^e, 

boft steps performed between stqp (e) and step (Q. 

57. The method of claim 56, wherein said predrtennined thickness of material is removed by 
scything or slaving. 

58. The method of claim 56, wherein in step (e") removing said predetermined thickness of 
material is done skiving and said deformities are fonosd on one side of said second 
section by embossing. 
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Fig.9A 
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i Fig.9B 
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